Introduction
In Japan, systemic D2 lymph node dissection (D2) is a standard, common treatment for gastric cancer. In contrast, in Western countries, the D2 procedure is thought to be too extensive. It is difficult to compare D2 and D1 dissections by randomization, because D2 dissection has already been accepted as the standard procedure in Japan. However, D2 dissection has not been accepted as standard in the West, because randomized trials in these countries have shown that it results in a higher complication rate, higher mortality rate, and longer hospital stay than the D1 procedure [1] [2] [3] [4] .
We hypothesized that this high incidence of postoperative complications might be related to the relatively larger fat volume in Western patients. There have been no reports as to this point, and we set out to clarify the effects of fat volume on the operation time, blood loss, postoperative complications, and survival rate in gastric cancer patients.
Patients and methods
We studied 293 consecutive patients who had undergone curative distal gastrectomy with D2 dissection for gastric cancer at our hospital between 1990 and 1997. The patients were assigned to three groups according to their body mass index (BMI; kg/m 2 ): group A, BMI less than 20; group B, BMI, 20-25; and group C, BMI more than 25 (Table 1) . We compared the operation time, amount of blood loss, postoperative complications (leakage, abdominal abscess, bleeding) and survival rate among the three groups.
Using criteria defined by the Japanese Research Society for Gastric Cancer [5] , we performed D2 lymph node dissection, and pathologic staging was carried out. Curative resection was defined as no residual tumor microscopically.
To evaluate their anastomotic condition, all patients underwent upper gastrointestinal graphy 7 days after the operation. To detect abdominal abscess, we used abdominal ultrasonography or computed tomography if patients were febrile.
All values are presented as means Ϯ SD. Statistical analysis was performed with the 2 test. Survival curves were computed by the Kaplan-Meier method, and the log-rank test was used to distinguish significant differences. The level of significance was P Ͻ 0.05.
Results
Clinical presentation and background. There were 187 men and 106 women in the study, and the male: female ratio was 1.8 : 1. The average age of the patients was 59.9 years (range, 27 to 89 years). Group A consisted of 61 patients; group B, 178 patients; and group C, 54 patients. There was no significant difference among the three groups in terms of patient background or pathologic staging. The previous diseases of these patients were investigated. The frequency of diabetes mellitus (DM) increased significantly with increases in the patients' BMI. However, the frequency of cardiovascular disease was not related to BMI (Table 1) .
BMI. The mean BMI in group A was 18.5 Ϯ 1.2; in group B, 22.6 Ϯ 1.3; and in group C, 26.9 Ϯ 1.7. The differences among the three groups were significant. Operation time. The mean operation time was related to the BMI: group A, 206 Ϯ 66 min; group B, 226 Ϯ 61 min; and group C, 252 Ϯ 61 min. There were significant differences among the three groups (Table 2 ).
Blood loss. Mean blood loss was also related to the BMI: group A, 417 Ϯ 282 ml; group B, 501 Ϯ 295 ml; and group C, 605 Ϯ 333 ml. There were significant differences among the three groups (Table 2 ).
Postoperative complications. Postoperative complications occurred in 2 patients (3.3%) in group A, 10 patients (5.6%) in group B, and 12 patients (22.2%) in group C (Table 3 ). There was no significant difference between groups A and B, but there were significant differences between groups A and C, and groups B and C (Table 3) .
In spite of the high proportion of diabetic patients in group C, there were no significant differences in postoperative complication rates between DM patients and non-DM patients in this group (DM 4/14, non-DM 8/40). There are a number of differences in the characteristics of Western and Japanese patients with gastric cancer. The mean age of patients with gastric cancer is higher in Western countries than in Japan. Early gastric cancer is more frequent in Japan, and many tumors in Japanese patients are located in the distal third of the stomach [10, 11] .
We hypothesized that the high incidence of complications after D2 dissection in the West might be brought about by the relatively larger fat volume in the patients. We therefore evaluated the relationship between the BMI of patients and the rate of complications during and after D2 operation. The operation time, amount of blood loss, and postoperative complication rates were correlated with the BMI.
The BMI in group C was close to that of Western people (26.3) [12] , and the postoperative complication rate in group C was almost the same as that found in European studies [2, 7] . However, no significant difference in survival rate was seen among the three groups. Close observation, thorough treatment, and a long hospital stay may bring about a relatively low mortality rate and good survival.
Many authors have reported that, in some patients, there are N2 lymph node metastases of gastric carcinoma which invade to the submucosal layer [13] [14] [15] [16] [17] . Survival rate. Survival rates were analyzed for the 233 patients who had undergone curative surgery and could be followed-up after surgery. They were followed for 0.87 to 8.94 years (mean, 4.77 years). None of the patients died within 30 days of surgery. In spite of the differences in incidence of complications, there were no significant differences in the 5-year survival rates among the three groups (P ϭ 0.6) (Fig. 1) .
Discussion
There has been much argument between Japan and Western countries about lymph node dissection for gastric cancer. In Japan, D2 dissection is widely used as a standard operation for gastric cancer, and extensive lymphadenectomy is performed all over the country [6] . However, in Western countries, D2 dissection is performed in fewer than 5% of patients with gastric cancer [6] . Some authors have reported that D2 dissection results in better survival rates than D1 dissection [7] [8] [9] . On the other hand, other authors have reported that D2 dissection causes an increase in postoperative complications and a longer hospital stay; these authors do not support the routine use of D2 dissection for gastric cancer [1] [2] [3] [4] 7] .
The increasing use of D2 dissection in Japan has been contributing a great deal to the achievement of curative resections and a high survival rate [18] . Because frozen section diagnosis cannot be done at all institutions, D2 dissection for gastric cancer is necessary.
In recent years, the number of overweight people in Japan has increased because of changes in eating habits. Therefore, in deciding on the best surgical procedure for an individual patient, it is important that we aim to reduce the rate of postoperative complications while maintaining curability.
